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[57] ABSTRACT

A speed sensor device incorporates a reed switch which
1s controlled by the changes in the density of the mag-
netic flux in response to the displacement of a perma-
nent magnet. The device comprises at least one perma-
nent magnet positioned on a rotational shaft, a reed
switch opened and closed in response to the rotational
displacement of the permanent magnet, an elastic mem-
ber protecting the periphery of the reed switch, a body
member being made of a material having excellent elec-
tric conduction and receiving the reed switch, a sup-
porter being in a thin plate form and also being made of
a material having excellent electric conduction, and a
projection formed on the supporter serving to secure
the supporter to the body member.

4 Claims, 3 Drawing Figures
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1
SPEED SENSOR DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention . 3

This invention relates generally to speed sensor de-
vices and more particularly to a speed sensor device
incorporating a reed switch which is controlled by the
changes in the density of the magnetic flux occurring in
response to the displacement of a permanent magnet.

2. Description of the Prior Art

In a conventional speed sensor device of this type,
where a reed switch enclosed in a glass pipe is used, it 1s
feared that the glass pipe will be damaged and that the
electric contact between the reed switch and the lead
wire will become defective. Further there is a disadvan-
tage that the sensor device cannot be installed in a por-
tion which is subject to strong vibration.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
eliminate the aforementioned and other disadvantages
of prior art speed sensor devices.

More particularly, it is an-object of the present inven-
tion to provide an improved speed sensor device of the
type wherein a reed switch is enclosed in a glass pipe.

It is another object of the present invention to pro-
vide a speed sensor device which has excellent resis-
tance to vibration.

The foregoing and other objects are achieved in ac-
cordance with the present invention by positioning the
reed switch device in a body member made of a material
having excellent electric conduction and through an
elastic member protecting the pegiphery of the reed
switch device. One terminal of the teed switch device 1s
contacted with one end of a supporter, being in the form
of a thin plate, which also is made of a material having
excellent conduction. The supporter is pushed and con-
tacted with the body member by means of projections
formed on the other end of the suﬁporter |

Accordingly, vibration which is transmitted from the
body member to the reed switch device can be ab-
sorbed. Since the supporter, which is contacted with
the terminal of the reed switch dewce, is in the form of
a thin plate, vibration which is transmitted from the

body member to the reed switch .device through the -

supporter can be absorbed. Furthermore, even if the
reed switch device and the body member are displaced
from each other in different directions through an ex-
cessive vibration, a force operating on the terminal of
the reed switch device is not produced since the defor-
mation of the supporter is easy and light. Therefore,
damage to the glass pipe can be prevented and the elec-
tric contact between the terminal and the supporter can
be prevented. from becommg defective. That is, since
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the supporter is pushed and contacted with the body

member by means of projections formed on the sup-
porter, the electric contact between the supporter and
the body member can be prevented from becoming
defective, even if an excessive vibration is produced.
Accordingly, it is possible to provide a reed switch
device which is substantially vibration proof and, as a
result, the objects of the present invention can be ob-
tained. Adopting the above-mentioned construction,
even if the relation of the position between the body
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member and the reed switch device displaces, the defor- -

mation of the supporter can cope with the displacement.
Therefore, there is an advantage that it is possible to
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provide a reed switch device which has excellent vibra-
tion resistance characteristics.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and attendant advantages of
the present invention will become more apparent from
the following detailed description thereof, when consid-
ered in connection with the accompanying drawings,
wherein like reference characters are used to designate
like or correspondmg parts throughout the several

views and in which:

FIG. 1 is a sectional view of a reed switch device

constructed in accordance with the present invention;

FIG. 2 is a top view of the supporter which is used in

FIG 3 is a side view of the supporter shown in FIG.

DETAILEDDESCRIPTION OF THE
PREFERRED EMBODIMENT
Referring now to the drawings and particularly to
FIG. 1 thereof, a speed sensor device 10 of the present

invention comprises' a body member 11 formed of a
material whose electric conduction is excellent. Inter-

‘posed in the body member 11 is a reed switch device 13

whose glass pipe portion 13a is supported by an elastic
member 12 which is tightly secured to the inner wall of
the body member 11. One terminal 1356 of the reed
switch device 13 is electrically contacted with one end
14a of a support 14 made of a thin plate which is inter-
posed between a notch groove 12a of the elastic mem-
ber 12 and the inner wand of the body member 11 and
has excellent electric conduction.

As shown in FIG. 2 and FIG. 3, on the other end of
the support 14 there is provided a nearly circular por-
tion 145, which includes a plurality of projections 14c
on the side thereof facing the end 14a. The circular
portion 14b of the supporter 14 is securely fixed on the
body member 11 by caulking of an end portion 115 of
the body member 11 through a wave washer 15 posi-
tioned on a step portion 114, a block member 16 made of
a nonconductive material, and a clamp 22. That is to
say, the supporter 14 is secured to the body member 11
by means of the circular portion 145 being clamped
thereagainst. A lead wire 18 is supported by means of
the clamp 22 through a glass fiber tube 23. Fixed in an
opening hole 16a formed in the center of the block
member 16 is an outlet 17 which contacts electrically
the other terminal 13c¢ of the reed switch device 13 with
the lead wire 18. This electric contact is fixedly secured
together as a unit to the body member 11 by means of
epoxide resin or the like, which is packed in a boot
member-19. Furthermore, the body member 11 is fixed
in a housing member 24 of a transmission by means of
the engagement between a bolt 25 penetrating a hole
11¢ formed in the body member 11 and a screw hole 24a
formed in the transmission housing 24. Fixed on a rota-
tional shaft 30 is a cylindrical rotor 26 which includes a
plurality of permanent magnets 21 positioned round the
periphery thereof at equal angular intervals. Therefore,
the rotor 26 rotates in response to the rotation of the
rotational shaft 30 of the transmission. As a result, the
plurality of permanent magnets 21 positioned round the
periphery of the rotor 26 makes a rotational displace-
ment. By means of this rotational displacement, the reed
switch device 13 can be opened and closed in response
to the changes in the density of the magnetic flux,
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thereby controlling the electric contact between the
lead wire 18 and the body member 11 so that the elec-
tric contact may become electrically conductive or
nonconductive. Thus, the speed sensor device 10 re-
peats the conditions of electric conduction and of non-
conduction a number of times according to the rotation
of the rotational shaft 30 of the transmission. Therefore,
the number of the rotations of the rotational shaft 30 can
be readily detected.
It can thus be appreciated that a speed sensor device
is provided incorporating a reed switch enclosed in a
glass pipe and yet substantially free of problems relating
to vibration. Obviously many modifications and varia-
tions of the invention are possible in light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be
practiced otherwise than as spemﬁcally described
herein. | |
What is claimed as new and desired to be secured by
Letters Patent of the United States is: |
1. A speed sensor device comprising:
permanent magnet means positioned on a rotational
shaft; '
a reed switch operably opened and closed in response
to the rotational displacement of said pemanent
magnet means;
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- an elastic member protectmg the perlphery of said
reed switch;

a body member formed of an electrically conductive

material;

said reed sw1tch being positioned in said body mem-

ber through said elastic member;

a supporter being in the form of a thin plate and bemg

-formed of an electrically conductive material;

said reed switch having a terminal contacted with

one end of said supporter; and

projection means formed on the other end of said

- supporter;
said supporter pushed and contacted with said body
- member through said projection means.

2. A speed sensor device according to claim 1,
wherein said other end of said supporter is provided
with a circular portion on Whlch said pro_]ectlon means
is formed. - |

3. A speed sensor device accordlng to clalm 1
wherein said thin plate of said supporter is interposed
between said elastic member and an inner wand of said
body member. S N T T |

4. A speed sensor  device: accordmg to claim 1
wherein a cylindrical rotor is: fixed on said rotational
shaft and said permanent magnet means.is ﬁxed to said

rotor | T S
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